Developmental changes of ventricular fibrillation threshold and spontaneous defibrillation in young dogs.
This study was conducted to systematically investigate whether induction and maintenance of ventricular fibrillation in the canine heart, change with age during the early postnatal development. Forty-eight mongrel puppies from seven litters, were randomly selected for size and studied at weekly intervals from 1-6 weeks for determination of ventricular fibrillation threshold and incidence of spontaneous defibrillation. Another fourteen mongrel puppies 8-11 weeks old and 10 adult dogs were similarly studied. Ventricular fibrillation threshold increased progressively with age up to the eighth week (VFTmA = 8.38 + 2.67 wk-0.134.wk2, r = 0.995) and thereafter reached a plateau, which was not significantly different from the ventricular fibrillation threshold of adult dogs (26.5 +/- 2.2 mA). In contrast, the high incidence of spontaneous defibrillation at early age decreased rapidly between second and fourth week and became rare thereafter, (%SDF = 281.e-0.60wk, r = 0.94. This rapid drop could not be explained by the increase in mean body weight, which did not change significantly during this early period (BWkg = 0.59.e0.23wk, r = 0.97). Our findings suggest first, that the vulnerability of the neonatal dog heart to electrical induction of ventricular fibrillation decreases progressively during early age. Second, that spontaneous defibrillation decreases precipitously between the second and fourth week of age, a change not sufficiently explained by the modest body weight gain during that time. Thus, it appears that about the third week of age ventricular vulnerability to fibrillation and ability to defibrillation reach a critical point, where lethal arrhythmias may become both inducible and sustainable, to result in death.